THE IMMEDIATE WORK IN CHEMICAL SCIENCE.*

By ALBERT B. PrESCOTT.

A division of science has a work of its own to do, a work that
well might be done for its own sake, and still more mmust be done
in payment of what is due to the other divisions. Euach section of
our Association hasits just task, and fidelity to thisisan obligation
to all the sections. "Those engaged in any labor of science owe a
debt to the world at large, and can’be called to give an account of
what they are doing, and what they have to do, that the truth
may be shown on all sides.

If it be in my power to make the annual address of this meeting
of any service at all to you who hear it—in your loyalty to the
Association—I would bring before you some account of the work
that is wanted in the science of chemistry. Df what the chemists
have done in the past the arts of industry speak more plainly than
the words of any address. Of what chemists may do in the future
it would be quite in vain that I should venture to predict. Butof
the nature of the work that is waiting in the chemical world at tlie
present time I desire to say what I can, and I desire to speak in
the interests of science in general. The interests of science, I am
well assured, cannot be held indifferent to the interests of tle
public at large,

It is not a small task, to find out how the matter of the universe
is made. The task is hard, not because of the great quantity in
which matter exists, nor by reason of the multiplicity of the kinds
and compounds of matter, but rather from the obscurity under
which the actual composition of matter is hidden from man. The
physicists reach a conclusion that matter isanarray of molecules—

*An address by tlie retiring President of thle American Association for
the Advancement of Science at the Rochester meeting of tlie Association,
August 17, 1892. Reprinted from the Proceedings of the American Asso-
ciation for tlte Advancement of Science. Vol, XLI., 1892,
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little things, not so large as a millionth of a millimeter in size—
and the formation of these they leave to the work of the chemists.
The smallest objects dealt with in science, their most distinect
activities become known only by the widest exercise of inductive
reason.

The realm of chemical action, the world within the molecules of
matter, the abode of the chemical atoms, is indeed a new world and
but little known. The speculative atoms of the ancients, mere
mechanical divisions, prefiguring the molecules of modern science,
yet gave no sign of the chemical atoms of this century, nor any
account of what happens in a chemical change. A new fleld of
knowledge was opened in 1774 by the discovery of oxygen, and
entered upon in 1804 by the publication of Dalton, a region more
remote and more difficult of access than was the unknown conti-
nent toward which Christopher Columbus set his sails three
centuries earlier, The world within molecules has been open for
only a hundred years. Thesixteenth century was not long enough
for an exploration of the continent of America, and the nineteenth
has not been long enough for the undertaking of the chemists.
When four centuries of search shall have been made in the world
of chemical formation, then science should be ready to meet a
congress of nations, to rejoice with the chemist upon the issue of
his task.

It is well known that chemical labor has not been barren of
returns. The products of chemical action, numbering thousands
of thousands, have been sifted and measured and weighed. If
you ask what happens in a common chemical change you can
obtain direct answers. When coal burns in the air, how much
oxygen is used up, can be stated with a degree of exactness true to
the first decimal of mass, perhaps to the second, yet questionable
in the third. How much carbonic acid is made can be told in
weight and volume with approaching exactness. How much heat
this chemical action is worth, how much light, how much electro-
motive force, what train-load of cars it can carry, how long it can
make certain wheels go round,—for these questions chemists and
physicists are ready. With how many metals carbonic acid will
unite, how many ethersit can make into carbonates, into what
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classes of molecules a certain larger fragment of carbonic acid can
be formed ; the incomplete records of these things already run
throngh a great many volumes. These carboxylic bodies are open
to productive studies, stimulated by various sorts of inquiry and
demands of life. * Such have been the gatherings of research., They
have been slowly drawn into order, more slowly interpreted in
meaning. The advance has been constant, deliberate, sometinies
in doubt, always persisting and graduvally gaining firmer ground.
So chiemistry hasreached the period of definition. Its guiding theory
has come to be realized.

““The atomic theory ”” has more and more plainly appeared tobe
the central and vital truth of chemical science. Asa working
hypothesis it has directed abstruse research thirough difficult ways
to openaccomplishment in vivid reality. Asasystem ot knowledge,
it has more than kept pace with the rate of invention. Asa
philosophy, it isin touch with profound trutlh in physies, in the
mineral kingdom, and in the functions of living bodies. Asa lan-
guage it has been a necessity of man dealing with chemical
events. Something might have been done nodoubt, without it,
had it been possible to keep it out of the chemiical mind. But
with a knowledge of the primary elements of matter, as held at the
beginning of this century, some theory of chemical atoms was inev-
itable. And whatever theory might have been adapted, its use in
investigation would have drawn it with a certainty into the essen-
tial features of the theory now established. It states the consti-
tution of matter in terms that stand for things as they are made.
The mathematician may choose the ratio of numericul notation,
whether tle ratio of ten or some other, But the chemist must
fiud existing ratios of atomic and molecular mass, witl such degree
of exactness as he can attain. Chemical notation, the index of the
atomic system is impevfect, as science is incomplete. IHowever
defective, it is the resnltant of a multitude of facts. The atomic
theory has come to be more than facile langnage, more than lucid
¢lassification, more thaun working hypothesis, it is (4 definition of
the known tricth {u the ecistence of matter,

The chemical atom is knowu, however, for what it does, rather
than for whatic is, It is kuown as a center of action, a factor of
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influence, an agent of power. It isidentified by its responses,
and measured by its energies. Councealed as it is, each atom has
given proof of its own part in the structure of a molecule. Proofs
of position, not in space but in action, as related to other atoms,
have been obtained by a multitude of workers with the greatest
advantage. The arrangement of the atoms in space, however, is
another and later question, not involved in the general studies of
structure. But even this question has arisen upon its own chemi-
cal evidences, for certain bodies, so that <‘ the configuration” of the-
molecule has become an object of aetive research.

Known for what it does, the atom is not clearly known for what
it is. Chemists, at any rate, are concerned mainly with what can
be made out of atoms, not with what atoms can be made of. What-
ever tliey are, and by whatever force of motion it is that they unite
with each other, we define them by their effects. Through their
effects they are classified in the rank and file of the periodic system..
The physicists, however, do not stop short of the philosophical
study of the atom itself. As a vibratory body its movements have
been under mathematical calculations ; as a vortex ring its pulsa-
tions have been assumed to agree with its combining power. As
an operating nagnet its interaction with other like magnets has
been predicated as the method of valence. There are, as I am di-
rectly assured, physicists of penetration and prudence now looking
witl confidence to studies of the magnetic relations of atoms to
each other®. Moreover, another company of workers, the chemists
of geometric isomerism, assume a configuration of the atoms, in
accord with that of the molecule.

The stimulating tvuth of the atomic constitution of the molecules
a great truth in elastic touch with all science, excites numerous
hypotheses, which, however profitable they may be, are to be stout-
ly held at a distance from the truth itself. Such are the hypothe-
ses of mnlecule aggregation into crystals and other mineral forms.
Such are the biological theories of molecules polymerizing into cells,.
and of vitality as a chemical property of the nwolecule. Such are

#¢The results of molecular physics point unmistakably to the atom as
a magnet, in its chemical activities.”—A, E, Dolbear, in a personal com-
munication,
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the questions of the nature of atoms, and the genesis of the ele-
ments as thev are now known, questions on the border of meta-
physics. Let all these be held distinct from the primary law of the
atomic constitution of simple molecules in gaseous bodies, an es-
sential principle inan exact science. 'The chemist should have the
comfortable assurance, every day, as he plies his balance of pre-
cision, that tlie atom-made molecules are there, in theirseveral ra.
tios of quantity, however many unsettled questions may lie around
about them. Knowledge of molecular structure makes chemistry
a science, nonrishing to the reason, giving dominion over matter
for beneficence to life.

Every chemical pursuit receives strength from every advance in
the knowledge of the molecule. And to this knowledge, noue the
less, every chemical pursuit contributes. The analysis of a min-
eral, whether done for economic ends or.not, may furnish a distinet
contribution toward atomic valence. The further examination of
steel in the cables of a suspension bridge is liable to lead to unex-
pected evidence upon polymeric unions. Rothamsted farm, where
ten years is not a long time for the holding of an experiment, yields
to us a classic history of the behavior of nitrogen, a history from
which we correct our theories. The analysis of butter for its sub-
stitutes has done something to set us right upon the structure of
the glycerides. Clinical inspection of the functions of the living
body fain finds a record of molecular transformations too difficult
for the laboratory. The efforts of pharmaceutical manufacture
stimulate new orders of chemical combination. The revision of
the pharmacopeeia every ten years points out a humiliating num-
ber of scattered errors in the published constants on which science
depends. The duty of the engineer, in his serutiny of the quality
of lubricating oils, brings a more critical inquiry into the laws of
molecular movement. There is not time to mention the many pro-
fessions and pursuits of men who contridute toward the principles of
<chemistry and hold a share therein. If it be the part of pure
science to find the law of action in nature, it is the part of applied
science both to contribute facts and to put theory to the larger
proof. In the words of one who has placed industry in the great-
est of its debts to philosophic research, W, H. Perkins, ¢ There is
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no chasm between pure and applied science, they do not even
stand side by side, but are linked together.” So in all branches
of chemistry, whether it be termed applied or not, the best work-
ers are the most strongly bound as one, in their dependence
upon what is known of the structure of the molecule.

Studies of structure were never before so inviting. In this
direction and in that special opportunities appear. Moreover the
actual worker here and there breaks into unexpected paths of
promise. Certainly the sugar group is presenting to the chemist
an open way from simple alcohols on through to the cell substances
of the vegetable world. .And nothing anywhere could be more
suggestive than the extremely simple unions of nitrogen lately dis-
covered. They are likely to elucidate linkings of this element in
great classes of carbon compounds, all significant in general chem-
istry. Then certain comparative studies have new attractions.
As halogens have been upon trial side by side with each other, so
for instance, silicon must be put through its paces with carbon,
and phosphorus with nitrogen. Presently, also, the limits of
molecular mass, in polymers and in unions with water, are to be
nearer approached from the chemical side, as well as from tlhe side
of physics, in that attractive but perplexing border ground between
affinity and the states of aggregation.

Such is the extent and such the diversity of chemical labor at
present that every man must put limits to the range of his study.
The members of a society or section of cheniistry, coming together
to hear each other’s researcles, are better able, for the most part,
to listen for instruction than for criticism. Still less prepared for
hasty judgment are those who do not come together in societies at
all.  Even men of eminent learning must omit large parts of the
subject, if it be permitted to speak of chemistry as a single sub-
ject. These considerations admonish us to be liberal. When
metallurgical chemistry cultivates skepticism as to the work upon
atomic closed chains, it is a culture not the most liberal. When a
devotee of organic synthesis puts a low value upon analytic work,
he takes a very narrow view of chemical studies. When the
chemist who is in educational service disparages investigations
done in industrial service, he exercises a pitiful brevity of wisdom.
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The pride of pure science is justified in this, that its truth is
for the nurture of man. And the ambition of industrial art is
honored in this, its skill gives strength to man. It is the obliga-
tion of science to bring the resources of the earth, its vegetation
and its animal life, into the full service of man, making the
knowledge of creation a richi portion of his inheritance, in mind
and estate, in reason and in conduct, for life present and life to
come. To know creation is to be taught of God.

I have spoken of the century of beginning chemical labor, and
have referred to the divisions and specialties of chemical study.
What can I say of the means of uniting the earlier and later years
of the past, as well as the separated pursuits of the present, in one
mobile working force ? Societies of science are among these means,
and it becomes us to magnify their office. For them, however,
all that we can do is worth more than all we can say. And there
are other means, even more effective than associations. Most nec-
essary of all the means of unification iu science is the use of its
literature,

It is by published communication that the worker is enabled fo
begin, not where the first investigation began, but where the last
one left off. Tle enthusiast who lacks the patience to consult
books, presuming to start anew all by himself in science, has need
to get ou faster than Antoine 1. Lavoisier did when he began,
an associate of the French Academy in 1768, IHe of immortal
memory, after fifteen eventful vears of momentons labor, reached
only such a combustion of hydrogen as makes a very simple class
experiment at present. But, however, carly in chemical discovery,
Lavoisier availed himself of contemporaries. They found oxygen,
he learned oxidation : one great man was not enough, in 1774, both
to reveal this clement and show what part it takes in the forma-
tion of matter. 'The honor of Lavoisier is by no means the less
that lie used the results of others, it might have been the more had
e given their results a more explicit mention. Men of the larg-
est original power make the most of the results of other men.
Discoverers do not neglect previous achievement, however it may
appear in biograply. The masters of science are under the limi-
tations of their age. Had Joseph Priestly lived in the seventeenth
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century he had not discovered oxygen. Had August Kekule
worked in the period of Berzelius, some other man would have set
forth the closed chain of carbon combination, and Kekulé, we may
be sure, would have done something else to clarify chemistry.
Such being the limitations of the masters, what contributions can
be expected in this age from a worker who is without the literature
of his subject ?

In many a town some solitary thinker is toiling intensely over
some self-imposed problem, devoting to it such sincerity and
strength as should be of real service, while still he obtains no rec-
ognition. Working without books, unaware of memoirs on the
theme he loves, le tries the task of inany with the strength of oue.
Such as he sometimes send communications to this association.
An earnest worker, his utter isolation is quite enough to convert
him into a crank. To every solitary investigator 1 should de-
sire to say, get to a library of your subject, learn how to use its
literature, and possess yourself of what there is on the theme of
your choice, or else determine to give it up altogether. You may
get on very well without college laboratories, you can survive it
if unable to reach the meetings of men of learning, you can do
without the counsel of an authority, but you can hardly be a con-
tributor in science except you gain the use of its literature.

First in importance to the investigator are the original memoirs
of previous investigators. The chemical determinations of the
century have been reported by their authors in the periodicals. The
serials of the years, the continuousliving repositories of all chem-
istry, at once the oldest and the latest of its publications, these must
be accessible to the worker who would add to this science. A library
for research is voluminous, and portions of it are said to be scarce,
nevertheless it ought to be largely supplied. Thelaboratory itself
is not more important than the library of science. In the public
libraries of our cities, in all colleges now being established, the
original literature of science ought to be planted. It is a whole-
some literature, at once a stimulant and. a corrective of that im-
pulse to discovery that is frequent among the people of this coun-
try. Thata good deal of itis in foreign languages is hardly a
disadvantage ; there ought to be some exercise for the modern
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tongues that even the public high schools are teaching. That the
sets of standard journals are getting out of print is a somewhat
infirm objection. "They have no right to be cut of print in these
days when they give us twenty pages of blanket newspaper at
breakfast, and offer ns Scott’s novels in full for less than the cost
of a days entertainment. As for the limited editions of the old
sets, until reproduced by new types, they mnay be muliplied through
pliotograpliic methods. When thereisa due demand for the origi-
nal literature of chemistry, a demand in accord with the prospec-
tive need for its use, the supply will come, let us believe, more
nearly within the means of those who require it than it now does.

What I have sald of the literature of one science can be said, in
the main, of the literature of the other sciences. And other things
ought to be said, of what is wanted to make the literature of
science more accessible to consulting readers. A great deal of in-
dexing is wanted. Systematic bibliography, both of previous and of
current literature, would add a third to the productive power of a
large number of workers. It would promote common acquaintance
with the original communications of research, and a general de-
mand for the serial sets. Topieal bibliographies are of great ser-
vice. In this regard I desire to ask attention to che annual re-
ports of the committee on Indexing Chemical Literature, in this
association for nine years past, as well to recent systematic under-
takings in geology, and like movements in zoology and other
sciences. Also to the Index Medicus, asa continuous bibliography
of current professional literature.

Societies and institutions of science may well act as patrons to
the bibliography of research, the importance of which has been
recognized by the fathers of this Association. In 1855, Joseph
Henry, then a past president of this body, memorialized the Brit-
ish Association for codperation in bibliography, offering that aid
of the Smithonian Institution which has so often been afforded to
publications of special service. The British Association apvointed
a committee, who reported in 1857, after which the undertaking
was proposed to the Royal Society. The Royal Society made an
appeal to her Majesty’s government, and obtained the necessary
stipend. Such was the inception of the Royal Society Catalogne
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of scientific papers of this century, in eight quarto volumes, as
issued in 1867 and 187%. Seriously curtailed from the generous
plan of the committee who proposed it, limited to the single fea-
ture of an appendix of authors, it is nevertheless of great help in
literary search. Before any list of papers, however, we must place
a list of the serials that contain them, as registered by an active
member of this Association, an instance of industry and critical
jodgment. I refer to the well-known catalogue of scientific and
technical periodicals, of about five thousand numbers, in publica-
tion from 1665 to 188R, together with the catalogue of chemical
periodicals by the same author.*

Allied to the much needed service in bibliography, is the service
in compilation of the Constants of Nature. In the preface of his
dictionary of solubilities. in 1856, Professor Storer said ¢ that
chemical science itself might gain many advantages if all known
facts regarding solubility were gathered from their widely scattered
original sourees into one special comprehensive work.” That the
time of the philosoplical study of solution was near at hand has
been verified by recent extended monographs on this subject, In
like manner Thomas Carnelley in England, and early and repeatedly
our own Professor Clarke in the United States,t bringing multitudes
of scattered results into codrdination, have augmented the powers
of chemical service.

What bibliography does for research, the Handworterbuch does
for education, and for technology. It makes science wieldy to the
student, the teacher, and tlie artisan. The chief dictionaries of

* Bolton’s Catalogue of Scientific and Technical Periodicals (1885:
Smithsonian) omits the serials of the societies, as these are the subject of
Scudder's Catalogue of Scientific Serials (1879: Harvard Univ.). On the
contrary Bolton’s Catalogue of Chemical Periodicals (1885: N. Y. Acad.
Sci.) includes the publications of societies as well as other serials, Chem-
ical technology is also represented in the last named work.

+ The service of compilation of this character is agdin indicated by this
extract from Clarke’s introduction to the first editioz of his ¢ Constants™’
(1878): ‘“ While engaged upon the study of some interesting points in
theoretical chemistry, the compiler of the following tables had occasion
to make frequent reference to the then existing lists of specific gravities.
None of these, however, were complete enough.
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science, those of encyclopedic scope. ought to be provided gener-
ally in public libraries, as well as in the libraries of all high schools.*
Thescience classes in preparatory schools should make an acquaint-
ance witl scientific literature in this form. If scholars be assigned
cxercises wlich compel reference reading, they wiil gain a begin-
ning of that accomplishment too often neglected, even in college,
liow to use books.

The library is a necessity of the laboratory. Ilndeed, there is
nuich in common between what is called the laboratory method,
and what might be called the library method, in college training.
The educutional laboratory was instituted by chemistry, first tak-
ing form under Liebig at Giessen only about fifty yvears ago. Ex-
perimental study has been adopted in one subject after another,
until vow tlie *“luboratory method ™ is advocated in language and
Hterature, in philosopliy and law. It is to be hoped that cliem-
1stry will not fall belind in the later applications of ¢ the new edu-
cation 7 1 which she took so eavly a part.

The advancement of chemical science is not eonfined to discov-
ery, nor to edneation, nor to economic nge, All of tiiose interests
it shonld embrace. Lo disparage one of them is injurious to the
others. Indeed they ought to have equal support. It would be
idle to inquire into their respeetive advantages. Thizmuch, how
ever, is evideut cnongl. cliemieal work is extensive and there is
imnediate want of it.

Various otlier branelies of seience are held back by the delay of
chemistry, Many of the material resources of the world wait upon
its progress. In the century just before us the demands upon: the
clientist are to be muelt greater than they have been. All the
interests of life are calling for better chemical information. Men
are wantiug the truth. The biologist on the one hand, and the
geologist on tle otler, are shaming us with interrogatories tlhat
ought to be answered. Philosophy lingers for the results of
molecular inquiry.  Moreover the people areasking direct questions

t The statistics of scliool libraries in the United States are very meagre,
the expenditures for them being included with that for apparatus. For
libraries and apparatus of all common schools, both primary and secondary,
tite annnal expenditure is set at $987,048, which is abont seven-tenths of
nue per cent of tlie total expenditure for these schools.
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about the food they are to eat, or not to eat, asking more in a day
than the analyst is able to answer in a month. 'The nutritive
sources of bodily power are not safe, in the midst of the reckless
activity of commerce, unless a chemical safeguard be kept, a guard
who must the better prepare himself for his duty.

Now if the people at large can but gain a more true.estimation
of the bearing of chemical knowledge, and of the extent of the
chemical undertaking, they will more liberally supply the sinews
of thorough-going toil. It must be more widely understood that
achievements of science, such as have already multiplied the hands
of industry, do not come by chances of invention, nor by surprises
of genius. It must be learned of these things that they come by
breadth of study, by patience in experiment, and by the slow
accumulations of numberless workers. And it must be made to
appear that the downright labor of science actually depends upon
means of daily subsistence. It must be brought home to men of
affairs, that laboratories of seclusion with delicate apparatus, that
libraries, such as bring all workers together in effect, that these
really cost something in the same dollars by whicl the products of
industrial science are measured. Statistics of chemical industry
are often used to give point to the claims of science. For instance,
it can be said that this country, not making encugh chemical wood
puip, has paid over a million dollars a year for its importation.
That Great Britain pays twelve million dollars a year for artificial
fertilizers, from without. That coal tar is no longer counted a
by-product, having risen in its value to a par with coal gas. But
these instances, as striking as numerous others, still tend to divert
attention from the more general service of chemistry as it should
be known in all the economies of civilization.

It is not for me to say what supplies are wanted for the work of
chemists. These wants are stated, in quite definite terms, by a
sufficient number of those who can speak for themselves. But if
my voice could reach those who hold the supplies, I would plead
a most considerate hearing of all chemical requisitions, and that a
strong and generous policy may in all cases prevail in their behalf.

If any event of the year is able to compel the attention of the
world to the interests of research, it must be the notable close of
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that life of fifty years of enlarged chemical labor, announced from
Berlin a few months ago. When thirty vears of age, August
Wilhelm von Hofmanu, a native of Giessen and a pupil of Liebig,
was called to work in London. Tuking hold of the organic
dertvatives of ammounia, and presently adopting the new discoveries
of Wurtz, e began those masterly contributions that appear to
have been so many distinet steps toward a chemistry of nitrogen,
sucl as industry and agriculture and medicine have thriven upon.
In 1850 lie opened a memoir in the philosophical transactions with
these words, " the light now beging to dawn upon the chaos of
collected facts.” Since that time the coal tar industry has risen
and matured, medicine has learned to teasure the treatment of
disease, and agriculture to estimate the fertility of the earth. It
seems impossible that so late as March of the present year he was
still sending his papers to the journals. If we could say something
of what he has done, we could say nothing of what he las caused
others to do. And yet, let it be heard in tlrese United States,
without such a generous policy of expenditure for science as gave
to Dr. Hofmaun his training in Giessen, or brought him to London
in 1848, or built for him laboratortes in Bonn and Berlin, without
such provision by the State, the fruits of his service would have
been lost to the world. Aye, and for want of a like broad and
prudent provision for research with higler education in this
country, other men of great love for science aund great power of
investigation every year fail of their rightful carecr for the service
of mankind.

For the prosecution of research, in the larger questions now
before us, no training within the limitations of human life can be
too broad or too deep. No provision of revenue, so far as of real
use to science, can be too liberal. The truest investigation is the
most prudent expenditure that can be made.

In respect to the support that is wanted for work in science, 1
have reason for speaking in confidence. If I go beyond the subject
with which I began, I do not go beyond the warrant of the
Association. This body has lately defined what its members may
say by creating a committee to receive endowments for the support
of research.
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There are men and women who have been so far rewarded that
great means of progress are in their hands, to be vigorously hela
for the best-advantage. Strength is required to use large means,
as well as to accumulate them. It is inevitable to wealth that it
shall be put to some sort of use, for without investment it dies.
By scattered investment wealth loses personal force. The American
Association, in the conservative interests of learning, proposes
certain effective investments in science. If it be not given to every
plodding worker to be a promoter of discovery, such, at all events,
is the privilege of wealth under the authority of this Association.
If it be not the good fortune of every investigator to reach
knowledge that is new, there are, every year, in every section of
this body, workers of whom it is clear that they would reach some
discovery of merit if only the means of work could be granted
them. Whosoever supplies the means fairly deserves and will
receive a share in the results. It is quite with justice that the
name of Elizabeth Thompson, the first of the patrons, has been
agsociated with some twenty-one modest determinations of merit
recognized by this Association.

‘o procure for the labors of scientific men increased facilities
is one of the constitutional objects. of this body. It is time for
effectiveness towards this object. 'The Association has established
its character for sound judgment, for good working organization,
and for representative public interest. It has earned its respousi-
bility as the Awmerican trustee of undertakings in science.

““To give a stronger . . . impulse . . . to scientific
research ” is another declaration of what we ought to do. To this
end larger endowments are necessary. And it will be strange if
some clear-seeing man or woman does not put ten thousand dollars,
or some multiple of it, into the charge of this body for some
searching expervimental inquiry now waiting for the material aid.
The committee upon endowment is ready for consultation upon
all required details.

“To give . . . more systematic direction to scientific
research ” is likewise stated as one of our objects. To this intent
the organization of sections affords opportunities not surpassed.
The discussions upon scientific papers give rise to a concord of
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competent opinions as to the direction of immediate work. And
arraigements providing in advance for the discussion of vital
questions, as formally moved at the last mecting, will, in oue way
or anotlher, point out to suitable persons such lines of labor as will
indeed give systematic direction to research.

In covclusion I may mention another, the most Iappy of the
duties of the Americau Asseciation. It is to give the hand of
hospitable fellowship to the several socleties who year by year
gather with us upon the sune ground. Comrades in labor and
in refreshment, their efforts reinforce us, their faces brighten our
way. May they jom us more and more in thie companionship
that sweetens the severity of art. A meeting of good workers
is a remembrance of pleasure, giving its zest to the aims of
tlie year.



